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Executive Summary

● Yes we can! (at least in ep)

– Seagull plots: <p
T

2> vs. x
F

– Pt compensation plots 

● A different kind of dihadron correlation

– Note: we may also want to try the dihadron 
azimuthal correlation with trigger z>0.3 instead of 
0.1<z<0.3.

● Comments on eA and on Drell-Yan
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ZEUS-γjet measurement is tricky



  

Running of k
T
?

M. Begel update for
2009 Sambamurti Memorial Lecture

ZEUS k
T
 total = 1.69 GeV is 1.25 GeV (intrinsic) + parton shower using Pythia 6.1 

                   OR    0         (intrinsic) +  ~1.9 GeV parton shower using HERWIG



  

Pythia 6.4 Manual 
describes the problem nicely

Most measurements, including γ-jet in DIS 
do not easily distinguish primordial and QCD-shower k

T

This makes our interpretation of k
T
, e.g. in terms of Q

s
, awkward.

Can we find a measurement in ep that distinguishes k
T
 from PS?



  

Kinematics in γ*p cm frame

● +z is virtual photon direction
● Feynman x: x

F
 = 2 p

z
/W, ranges -1 to 1 for ep.

● Cm rapidity: y* = ln[(E+p
z
)/(E-p

z
)]



  



  

Primordial k
T
 shows up at high |x

F
|

LEPTO 6.5.1 s=(30 GeV)2

µp 490x0 or ep 5x50 GeV
 

LEPTO 6.5.1 s=(140 GeV)2  
          ep 20x250 GeV

Contribution from primordial k
T
 to p

T
 grows with |x

F
|
 
 

& independent of energy (visible in the backward direction)
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QCD shows up at forward |x
F
|



  

QCD shows up at forward |x
F
|



  



  



  



  

Next step: hadron correlations

● Forward p
T
 is a mix of k

T
 and QCD

● Backward p
T
 is a more direct indication of k

T

● And we have MORE information
    - Intrinsic k

T
 shows up forward and backward

      equal and opposite



  

Transverse momentum balance

● Trigger particle (two different plots)
- Leading (largest x

F
) particle with x

F
>0

    - Leading (most negative x
F
) particle w/ x

F
<0

● Define the trigger particle p
T
 direction as p

x

● Plot integral of other particles' p
x
 vs. y*

Definition from EMC, Zeits. für Phys. C 36 (1987) 527 



  



  

LEPTO s=(30 GeV)2
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Note: Arbitrary units on dp
T

bal/dy* scale

           (not divided by N
ev

 & ∆y*)

LEPTO 6.5.1 s=(30 GeV)2

µp 490x0 or ep 5x50 GeV
 

LEPTO 6.5.1 s=(140 GeV)2  
          ep 20x250 GeV

k
T
=2 GeV

Effect of different beam energies

k
T
=2 GeV



  

Where are these x
F
<-0.2 particles?

Protons w/ x
F
<-0.2  from 20x250GeV ep. 

Θ = 0 means the proton beam direction

OOPS!

(radians)

Protons w/ x
F
<-0.2  from 20x250GeV ep. 



  

Roman Pot Acceptance!

From J.-H. Lee

Note: Uses June 2011 eRHIC optics – probably will be less generous in the end.



  

Roman Pots save the day!

(radians)

Protons w/ x
F
<-0.2  from 20x250GeV ep. 



  

We're in business.

Protons w/ -0.85< x
F
<-0.33  from 20x250GeV ep. 



  

Complementary correlations: QCD

Di-hadron trigger particle (0.1<z<0.3) p
T
 comp. trigger particle

Di-hadron assoc. particle p
T
 comp. assoc. particles

trigger

assoc.

From Liang's talk



  

Complementary correlations – k
T

Di-hadron assoc. particle p
T
 comp. assoc. particles

(NONE)

p
T
 comp. trigger particle

From Liang's talk

PEAK 
CHANGES

trigger

assoc.
PEAK MOVES

Di-hadron trigger particle (0.1<z<0.3)



  

Additional idea to pursue...

● Dijet correlation but trigger particle having 
z>0.3 rather than 0.1<z<0.3.

● Associated particle still with 0.1<z<0.3.



  



  

What about eA? (Saturation!)
● Seagull plot is more model-dependent:

  1) Intranuclear cascade at negative x
F

      2) If k
T
 increased due to saturation effects,

          multiple nucleons may share the recoil 
          from the struck parton k

T
.

● p
T
 compensation plot probably still very useful.

      1) kT recoil will still be at x
F
<-0.2, it may 

          just be shared differently.
  NOTE: We actually have good acceptance

         for x
F
=-1 protons from eA! 



  

What about Drell-Yan in pp

● There is not a completely obvious 
generalization of this approach to DY.

● It is probably possible to construct a 
correlation between a leading proton p

T
 and 

the lepton pair Σp
T
.

● Even better would be those events where we 
could catch BOTH beam remnants and 

correlate their Σp
T
 with the lepton pair Σp

T
. 



  


